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Abstract of JP 2004315945 (A) 

PROBLEM TO BE SOLVED: To provide a two-layer flexible 
copper clad laminate which is obtained by using a direct 
metallization method, and in which repellents such as Cr are not 
comprised in a seed layer. SOLUTION: The one side two-layer 
flexible copper clad laminate is obtained by a direct metallization 
method where a seed layer is formed on one side of a polyimide 
resin film base material, and a copper layer is formed on the seed 
layer. In the seed layer, each film and layer of: (a) a nickel based 
thin film with a mean thickness of 50 to 700 nm; (b) an amorphous 
cobalt film with a mean thickness of 10 to 80 nm made 
amorphous; and (c) a mixed layer with a mean thickness of 50 to 
180 nm in which cobalt particles and/or cobalt oxide particles and 
a polyimide resin are coexist lie in a laminated state. ; 
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S^yhyv^>f7" (ii/-fa#ysstas) at>*n.-triv-y^xs ( 5 s as » & 1* 

±5ELfcW7jctt7^;I/AT»aiLTft< l T*, WT^kE^^^^U^ h £ v ^ -I? - f 

3>'7'D-bx-e}g?stcHB^ns^^-r*fe, & s b tc e a* e> © m. zk , s £ i» ± l r , «fc k> 

C © W zk 14 7 w /I/ A tt * S f? W §1 # glj ifi L T ? % © T- & 40 

3 o 

[ 0 0 2 9 ] 

^8g7^;uA©g®£7;i/#yjg?fc;&7;7u--r5c iitt«t§i?cD^^T-fT^n-s„ c © 
t* ;b * u ai k ffl v s « « « , 7k m it * u -7 a j§ % x a 7k se <k -f h u ^Agi^ffl^sc 

[ 0 0 3 0 ] 

ccfl8^5 7;l/*'JSiltttiBll<CS^HiJ. K^flM7-r;UAOMSS5Q ! ii^S^F 

•r § n s x ii *es ^ © & <d t* t> > z <Dfflm9ikmtf mmiciz z u^;v<DMm%km* ft ? so 
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C t tettiifcft^ 0 ft o T , 7 )ls 13 U m <0 m &. tt > 3. Omo 1/1-1 0. Omo 1/ 
lx 8Sifitt2 0 t~7 ot, iiitffl 1 1 2»<D^ft*Sfflt5<: i:^Jff 

„ c <D&flrix±\cmm&7 )vts y mm&ftttmmt % t , = Fii7^bA©gi 
*< . * t t 5 « ± k. ® hi £ <* <o & it tt 31 1 ie c u , '& (onmmtf & & ic ft % & & 

k&Z<DV3bZo - 75\ CdfcStf5«H£T@57 , ;b*y«ig&#T?«: x HJUllSf* 
[ 0 0 3 1 ] 

riSLTl^frgfrOflSrtJ, 7-yxSE»iRiRx^^h;U»#f«|t (FT-IR) £ ffl 
T , ffl m L X l> 3 # U -C ^ K m fig K. It H 6 ft 4 IV l 6 4 7 cm" 1 08SI75K ( c 
= 0) !ft HX X * F ;!/ , 1 5 5 4 cm" 1 i£ lc 5i ft £ M Jg 7 5 F (N-H) iR X ^ 5- 10 

b tiwmmis ti. m tc ^ h m ic mm m & 1 7 7 4 cm - 1 (c = o) . 1 7 20 c m ~ 

1 (C = 0) Rff 1 3 8 1 cm -1 (C - N - C) (DWlW.*^? b )ls(Dffi%;*mm? Z Z 
kifWIiffeS. $ > * rt/ # * ;HS (coo) Ci*t5i:#jt StiiiiR^^* h 
1 5 7 9 cm" 1 , 1 37 1 cm - 1 % 1 3 4 4 c m ~ 1 ft j£ IZ M M £ ft 3 . 7 )]/ ft 
■JiI%fToft#y^= KiS(i7-f;l'ittt < iiti5iT(?)X^^ h/PA'Iit-tS. 
[ 0 0 3 2 ] 

I§A2 T IIAlTtfftTtSi:, 51 lit , P^JSfili L * 'J 5 KiB§7 ^ ;V A* 
*iStLtIiA2T©f|5fpiiti:A§<: £ tc & 3 „ ilLTA *i/;H^iiL, 5£ 

•e^SJfcffl^ SS5l^5atf(fH^„ * fll ffi a L K , + # * gfc 20 

t* ffl ^ 5 it> a & fr « , mmmm<Dmmit 2 . 0 m o 1 / 1 - 6 . 0 m o 1/1. s & @ & 

fi 2 0 °C - 3 5 °C „ J5li«fF^3 0©~l»O^ff*Sfflt5Ct/)*ff 5„ * SI *< f» T T 
[ 0 0 3 3 ] 

C©(pffltf*?7LfcgllB-eCK ^'K? Kil7^;I/i*F T - I RT-^tftSi:, 16 
4 7 cm" 1 OlI7~ K (C=0) ® HX X ^ F ;b , 1 5 5 4 cm" 1 {* i£ fc: & ft S B8 
SR 7" 5 F (N-H) RiR^^f h;l/tt«BTt5, f fc 1 579cm" 1 , 1 37 1 cm 
1 ~Bl X} 1 3 4 4 cm" 1 C15n« AA**^;!/! (COO) % UK 7> -? * F )V 1 7 1 
1 c m ~ 1 , 1319cm" 1 , 1 2 9 6 cm" 1 lti£li:v'7M, t f[l t i 0 * ;!/ ^ + 30 

is JVmtfi C O O HM<Dmm*ffi ft % t> (D fc *- ZtlZ o 

[ 0 0 3 4 ] 

I1A3T ^l:igA3T«, * ft] L * ;F # * 3/ ;l/ £ t n A ;b h Y * > ^ W r§ ffi. 4: 

^f^i&lcfci, #|*.fcf, ^^n^;UFm?$^ffli/^ci:^-(?#?>o c©4:*<D8Kl&:3/<;UF 
7& lc «: 3 A ;1/ h g Jg # 0 . Olmo 1/1-1. Omo 1/1 > ilfiSii 1 5t~3 

ototosi^, mmmm 1 # - 2 o»o*ff*8ffltsc t # t- # 5 . 

[ 0 0 3 5 ] 

IiA3Ttf»7LftSi1f©, * 'J S F W lit 7 ^ /F A ± IC © * L fc n A ;l/ h -f * > S 40 
3: it & iJ £ T & ^ fc: , 5w t %<D5ilSI?:ffl^t. tiLfcn^;i/ h^t>%it/)> 
LfiL- fOigl^^^vy^XvJg^^^^flrgg (I CP) ^ffl^t^it^cttf 
ft£ T* & *5 , l@©iRil«iaitCJ:0 3 0~l 20mg/m 2 ;fgfi (g§Sff£3nm~l 5 
nm) 0)a/*;l h J *y<D®.Mtf»imT*&Z> Z £tfmWX*%rco 
[ 0 0 3 6 ] 

IIA4T IIA3Tt\ n F -Y * > co © « ^ fT ;U d? * is )l n /^U F ^^r st? 
'J -T 5 F <S HI 7 -r ;F A <D S S K B fiic U , 7j< fa U fc ^ fc , X @ ▲ 4 T If # U = F ® Bg 7 -f 
A * ffi (c fig L * ;l/ # * v- JU n ;U F M. =£r 5S tc b T „ * U ^ K«BS7^;l/i»©*ffi 
fC7€;l/7 77,3/ i !;|/hi$:}g^ti,(DTfel. 0 cLft^T^;l/7TXn/Wb FBiff$fi5cXg 
T* S S o C O i: # © Jl 7C t± ^ ts >V # 4^ ^> ;F n ;V h M & B fi5c L fc * y ^ F $ fig 7 /I/ A 50 
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(omm tiSfzm £ SiiiJ it 5 £ £ ic «fc K) ft *> o W *. W\ * ;U si* 4 ;l/ n /< ;1/ h m <o jg & 
ojm7tffl&, ftifrXWL i KM^-IE tir & & 5 ic. 0 . 003mo 1/1—0. o 

5 m o 1 / 1 £ LrcyRMit^^mi- b V "7 A, ^i'jyl, S> ^ yt/ 7 5 > If * ffl ^ S C 

fctft^s, c © * ;b # s/ )V zi j% )\y b m. <d m 7t m £ l t & , ^ n^^ttiti^ts c 

£ Rl T & t> , W £ II £ % g -T 3 <D T* tt tt V> „ 
[ 0 0 3 7 ] 

IgA5T ?• LT, IiA5T(i, Ig A 3 ▼ t li A 4 T t 1 18 9 I L T , 

r^eyl/^rXn/^l/hfli^i 0 nm~8 0 nralcil?^^ ^il: a hi? SCf /X 
tt ft 3 M ;l/ Mft ? i: si? U 5 K « flg £ # M & L ¥ *S /? 2 5 0 n m ~ 1 8 0 n m © i! 

iH (3 iM L ? t tT*7 ; t;l/7 7X3^;VH0)i^©iIfc, |W| B# lc n ^ ;l/ hf£ ? R D* / 

Xtt»fk=i^;uhtt?fc3i?u-r5 f m m t & t % m m tt & & t ■& , # u 5 k m m 
7^i/ASMt< i/* & s s c £■?, mm&ucn z tizmtbm t omw&*fa±-£ z z 

£ tfi Rj m £ ft £ <D V $> o fiP "6 , COIlA3TRtfIiA4T*»DILfrb4ttnH: 
> fi^JKDjSStt&VOTabSo ffl ^ » , IgA3TSa'IgA4T^Ht]IbfT31 

g 7? ; 7 t/l/ 7 r X 3 /^l/ hi©>f J ^ = K ii 7 ^ A i: gftf! L g|5fit\ 7*^77 

HfRDVXttSHtn/^H Sf £ L T ® & 1* ( 7 s >■ H 9 -C h tt ) 
x.e.n^ 0 £©«fc5:8:t«a:16{fcW©jSg£*«:, - y ^ ;l/ /■ £ « Jg ffl v> fc if ic « Ji & 
tl ft ^ CD T? £ t> , 3/^l/h:£ffl^SCfcte«fc&:JS0aTSS^i^ll6i:&a©T?&S. 20 
[ 0 0 3 8 ] 

IgA3fRtfIlA4fO«!)gLI»S, Igtffl^liSiil, f£ IS IK <D f* 

t is c t , 4®~8i5ioai)iSLigsic*sffl-r5**<jff$Lv^o"efeSo 4@*ioio 

il L le] tfc TMi , 7 ^ ;l/ 7 r X ft L ?c ¥ JP £ 1 0 nm-8 0 nmffl7t;l/7773;^l/ 
h K . RCh\ 3 A ;l/ h ffi. ? £. / X It M ft n ;l> I- & ? i; # U ^ K if fl§ i: ftM tE L ¥ ^ 
JP£#5 0nm~l 8 0 n m Oii^I t H5 C i: A'T * f , ft lc « <D fig fi 

Tt»T'¥^SJtf 5 0 nm*it%SOTS?) 0 fit, 8(il^Sx.§i^0iMLIeli!(^ 
SItSt, ifi^-BOJSKgtfiB^fcfctK liEtf ^5 1 8 0 n m^Sx § i: * 

§ CT) t* & 5 <, 

[ 0 0 3 9 ] 30 
X.M A 6 T IIA6TB, WiOAHl/T, # U 5 K ® m 7 4 Jl> A » M © U ® 

I^iSO*7 ; e;l/7 7X3A;l/ M^Jg^^HTtl-t^ f<07t;l/77^n^;l/M<D 
*ffi±tc, ¥i^S?^5 0 nm~7 0 0 n mO - 7 5 ^ 7 ^r;l/^»I 

^SlgOCtT'SS. C<DIItf»7t5i:, - y y ;l/ 5S W ffil , 7t^77Xn;^H 

Ki^K^tt 5 c £ ic * 5 © T * 5 „ 

[ 0 0 4 0 ] 

-rSCfc^prggTfeSo 0!l * . AlT8l-7y/l/ 2 4 0 g/l 1 ^ ft - y >T )V 4 5 g 
/I, *7i30g/l, «!55t, pH5 4 'VKffftO. 2 A/dra 2 ©77 higi 
ft. AZTX;l/7T5>l-y^;M00g/l, *7l30g/l, Ifi5 5 pH 40 
4. 5 , m.ffi.mm.Q . 2 A/dm 2 ©X;I/7 7 5>iiS^fr, A3T«iz 7 y;V^ffl^ 
-f y;H*#5~3 0 g / 1 , enijyl*yn50~ 5 0 0 g/l, ffifi2 0-5 
0°C, pH8~ll,*fflEffifiO. 2~ 1 0 A/d m 2 O^ff T'$5„ 
7t;l/7 77n^;l/Mtofflttff ^lf, 7;l/7 7 5 

m t . «■ Hi is di a< at % -e ^ § fc * , m m tt m - t ffi » tc ® n s si # ^ n -s s t? 

•5 jft T* ffl V>fc t» © T * !/•« C * 0^ 5 IC L T *3 < o 
[ 0 0 4 1 ] 

3E»-^y>-/l/^^WH«rJB«-r5»^f4» Bit ^ - y 4" ;b % ffl y >r )\> m & ft 50 
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l~2. 5g/K lin ij v8iiB*ffl^Tffi»lfi)!i<0. i~i g/L ifoyyB* 
y)A50~ 5 0 0 g/l, jSa20~50t, p H 8 - 1 U tffitSKO. 2-1 OA 
/dm 2 O^fff ^SffltSOt'SS. 
[ 0 0 4 2 ] 

r7y;l/-3A/H^^Ii^f5Et5)|^li, 00 * tf » ««3/^H8 0~l 8 0 g/ 
1 , 18-7^^ 8 0 - 1 2 0 g / L t^82 0~4 0g/l 1 m it i3 D ■> L, 1 0 ~ 1 
5g/K U>®?2 7j<^-fh'J^A0. 1 ~ 1 5 g / U IiS 3 0 - 5 0 pH3. 5 
~ 4 . 5 . ttffit ^ JS 0 . 2-1 OA/dm 2 Olftf *Ifflt5flT'S5. 
[004 3 ] 

£fc, D > ^ f§ £ ffl ^ 3 C i: T , ^'yy/b-'JV^^^-v + fc-rSCfctBr^-efeS 10 
o £ (Om-gr „ SSi-7^r/l/l 2 0 - 1 8 0 g/L ift-7y;l/ 3 5 - 5 5 g / U H 3 
P0 4 JO~50g/l, H 3 P 0 3 2 0 — 4 0 g / 1 x fRU 7 0 - 9 5 °C , pHO. 5 
~ 1 . . 5 , « jft & jg 0 . 2-1 0 A/dm 2 ©^ftf 5:j|fflt5(r)T*S§o 
[ 0 0 4 4 ] 

1§A 7 T I|A 7TS, W ± <D J: 9 Kb T fig U 1/ - FI ©- 7 ^;Hf I©g 
ft & #P H * >v * T* & . m.mm * v * T? t> , 

y * JS > *iS©JSJS. * <0 IS O * y * ^ SB L T « , «f t PS £ B S S * ^ 

& § o 

[ 0 0 4 5 ] 

igi 8 t igA8TB, m±<D & ? ic Lrm*> nrcfrM 2 my ^7 jummmm 

tggL<ttSl2l7l/*»>^/l/ii«Ii%, »«FWk: + »^«Ei*L, 80t-l 60 
t ©iESi^T' 1 0 # - 8 0 ft m §£M S -£ 5 X £ S£ *gX @ © C t T* 5 . i: C t'f ^1 
EEnWZLtlt. 2 h P ab^/KOMSIiMCiltfS^ C O j; 5 

F 8f m 7 4 ;l> A IC & ft & W ft to * frtt -f , + # tc 7k # £ <D nj fig & fi ft ft ffl 
L T 8 0 °C — 1 6 0 "CiOjEi^iffl L/c©T'fe5, 
[ 0 0 4 6 ] 

c c t* x an 51 * m & l &a * i»j ^ f a t % <d m mis m k m l t is ^ l t *j < cttt 

L 8 S 8!l £ Rl fll * 0 . 2 m m « © S * IH % % fig t fc 2 « 7 U * ~> 7 ;!/ 7° U VhEi 
U&lc £ % bum* \ 6 8 m FS'rt ? <D T & % * f C <D An 5» ¥ ® «: * 1 5 0 t©l)Di# 

H&fcfifojFrt-eanjfcfcfrofctK i 5o°c<D*gfi<o§?m£^otf£^siAnikMffl?-3 

[ 0 0 4 7 ] 
[^B^O^fiS©^^] 

L&m*fflm-?2>&m®&**vrz''ymf$.L, An m '& 31 # » # l % g * sn e l it # n ss 
Ag * si w -r 5 o 

[ 0 0 4 8 ] 

g 1 35 fig IB 86 : *H»i8T«:, 3 8 |imlO#'J'f ? -f ;1/A*ltf t LT, 
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r >i> -r v y h mm&<D mm. * n ^ . to m % si # *j # l & a <o an £ * ?t o ft 0 «t, sii 

[ 0 0 4 9 ] 

i§i i t m m tc , ai#u<3 f w h§ 7 -r ;u a % 7 ;u a u a u x -< = k 31 % m at 

L*ffitc*;U#*^;US*JgJ«"rSMaSlS*fTofco z. z. v m ^ tc # U -Y 5 K « flg 7 ^ 
;b A o a gij it . m 5h £ ii 7 V v 1 5 0 e n (iu • fa^yftS^t) £ ffl ^ o 

[ 0 0 5 0 ] 

IiA 1 Ttfe^57;VA Ujaitt^ 7k H f t * U >7 A » fi 5 . 0 m o 1 / 1 , ® ffi S Jg 
6 0 °C <D $ % * . S & # U i' 5 K & n 7 J )V A tc ft 95 „ i0#ffflMT3Ci:k:«fcD 10 

ff o fc o t jvti v mmt>mrt ^, -t # tc tk l , # u -y ^ f at hi 7 >i/ a <d g? ® 5 

[ 0 0 5 1 ] 

m m l r ^5 a* 5 a> * n m t s n. #> tc n o tc f t - 1 r # *t % hilt^s^^^ 

FWJHilttl6h4l/\ 1 6 4 7 cm" 1 ©117 5 F (C = 0) 9& UX X ^ ^ b ^ . 1 5 
5 4 cm" 1 ftifiCSnSia / 5. F (N-H) 1 1 X ^ I' b ;V ^li J n> K 
it#|S54l 7 7 4 cm" 1 ( C = 0 ) . 1 720cm - ' (C = 0) Rtf 1381c 
m _ 1 ( C — N — C ) 0®iRX^^h;VOfB5fe*5tKTf?fco * ft , A/l/#+i/;VS ( C 
00) (C**t5tf h;b^ 1 5 7 9 cm" 1 . 1 37 1 cm" 1 . 

1 3 4 4 cm" 1 Mltll^flit, 20 
[ 0 0 5 2 ] 

A 2 T * , X m A 2 ▼ T ffl 9R X 8 *S 7 b 7j< ffi L # U -Y 5 K 8f Hi 7 w ;b A * 

. fUllT-Kitfco M5IUT*;i/3K*5/;l/S*Jgfi8L % »7;l/* 'J ft LfcjK 'J -T 5 H 

8£ ti > ^^?g?g-c--feoT, ^®igg!^^(DigjS«6. 0 m o 1 / 1 , mmumit 2 5 °C . 
ifflllf II 3 0©©^ff*ffffl Lfto fLT, * ft *? T 3 £ ?J< M II £ o 7c 0 
[ 0 0 5 3 ] 

C©4Jft*<»TUfc®B?©, *U^?Kil7-f;l/A*FT-I R7^lrt5fc, 16 

47cm" 1 £> frl 31 7 ^ F ( C = 0 ) © IK X ^ ^7 h /I/ , 1 554cm" 1 H i& tc m tl 5 ffl 
17 S K (N-H) KiRX^^h;l/A^S6B-e*fco f: 7c 1 579cm" 1 » 1 37 1 cm 30 
~ 1 R If 1 3 4 4 cm" 1 lCM.t>n&% JlstflFi/ tVm (COO) © IR X ^ ^ h )V ^' 1 7 1 

lcm"'. 1319cm" 1 , 1 2 9 6 cm" 1 #Ili:->7 HT^fe. 

[ 0 0 5 4 ] 

I§ A 3 ▼ taiitfSTtSi:, IiA3T®3;1;bH'^yiRfIgT', #'J7 

4< * S/ ;l/ m ic n /WU F -Y 4" V * ® * ^ ■& ^ U -Y ^ Kil7>f /l/AOIIKA/U^ 
/^HS^f^lfc. CCT-fflV^fc^-n/^l/h-r^-y^^ti, 0. 0 5mo l / 1 ISO 

mm^'tji bmmzmmL. mmumit 2 5 °cx%> l c 0 » « * tc 1 5 h is » l . 

f l/T« 7j< jjfe L T , * U -Y 5 K » Jl 7 ;b A O * ® »C JS g L a 18 3 ^< ;U h * MS ^ 

40 

[ 0 0 5 5 ] 

I§A 4 T fjct^T, Iii4T(D7t;l/7 7Xa^;l/H)«I|T', 
y®*IiT!K'J Y5 Kill7^;VAgffit;:^^L/c7j;Vt:+>'yl/3/ i !;i/hig^l7cLT 
» U -Y 5 KISi7^;t'A©gilc7 ; e;l/7 7X3^;l/ hg*ff^L^ 0 *HSSJB^tcfe 
W5l7tttv SJS^O. Olmo 1 / 1 , jg?Sj§JK25°C0 7j<i|{t:^'7^^-hU7A?g^ 
Ffi tc * ;l/ # + is ;l 3 7^ ;l/ h tg }g ^ L Tc X U 5 F Bg 7 -< ;l/ A ^ 5 % F3 S « L T , it tc 
9Jt»«i*-&*c:i:tc«fct)fTofe. fit, *8ELT*ffifr&tt«LfcjS7C»J*Bfc*Lfc 

o 

[ 0 0 5 6 ] 

IgA 5 T IgA5T(Dg^I)gfi)tIiT'{i, IiA3TtIIA4Tt^, MtC5 50 
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HI W; K> jI L x 7t/l'77'X3^;H>I^ 5 2 nmlCiXSJt, B# &c ri ;b Mi ? & / 

-£ ft <D T* £ 3 o 
C 0 0 5 7 ] 

XiiA 6 T W±OJ:5fcLTx # D S KM7^;bAS#©Sffi£jg£-JlRtf7't 
;V7rX3^/l/MO*iai!CII7tSi:, I§A6T<!)-7y;^IIiSlit(is * 
© T t ;b 7 T 7, a /<; ;U h HI cq ± iz x ¥ i$ £ 4 2 0 n nKD-7t;HII;S:««L 
ftOtftS. C © t £ © - -y y ;I/ if HI &c ti N *E - 7 ^^»I*fiiffl L ft JB 5. CO 
$ - >y y ;U & © J£ K tb fc o T it . 7;I/7 7 5 ^»-?^;M 0 0 g / I , * * lfc 3 
0 g/L iiS5 5t, pH4. 5> liSSSIO. 2 A / d m z (D X)17 T 5. yMfegkft 10 
£ 85 ffl L ft o CCit'OIlt'^ jJ? U -f 5 F ttt m 7 -C ;U A © K S - K A S£ fig b ft C 
i: &c ft 5 o 
[ 0 0 5 8 ] 

I§A7T f LT, IiA7T<OfiIflSlit, ~> - K M © - V >r )\s % M M © ft ® t 

, «»i£*fflV»T«JS#***£-£* ili* 1 8 (i mfOil t ^ 5 ^ T ^ 7 + 7 7 / 
L ft „ dilftlglill^ftiglJi, »ftl50g/185BEx 6 5 g/li, Ifi4 5 "CO 

A/dm 2 (D¥m^-y^^ffT*llft?-r^C < hlcJ:i?fTofc t> ><^77/*^7t5t« 

+ » ^ 7j< ffi l r «■ » l fc m m m m © & * * fr o ft . 

[ 0 0 5 9 ] 20 
I1A8 T I|A8TOJtaft*Iitli, W±OJ:5(CLTi^nftJtl2l7l/ 

7^ m&mic-tfticmftL, 1 5 0 °c © 2 h p a t^;b©MEEf?fflsi 

T* 6 0»K«jft?*s #5nftfrffi2JB7U4 1 5/^;l/«!ga»«K:f»r#Lft*»Rtf»«R 
[ 0 0 6 0 ] 

, 31 £ i"J L Jg II £ ffi © 0 . 2mmfilaIiS*«**M-S!2Jl7U*->r7l'^ , U>'hE«l 
S?;Sialft 0 

[ 0 0 6 1 ] 30 
@Biy f - > ?<omT L ft tf- ® 2 17 U * f 7~ ;l/ 7* 'J > hSB^1S«, + # fc si£ *H L . iS *> 
tc ^ tt §| £ fij L % & © M 5£ * ff V , * © 'ift . * M f? H m © *p ft T- 1 5 0 r © 5^ ja * % 
iS2i7U*'>7*;I/7''; V HE««KfaU, l 6 8 H *P t& L ft & © *P Hftft §1 # *J tfi L 
3afi*»Jj£ L ft. COtSI, »«§l*«*«L!llflEtt0. 9 3 k g f / c m, ft ft '& 5 I # fJ 
L & S & 0 . 62kgf/cmT&»K #ttKa»fcanJ»»3l#*I*<L»fi*^Cfc 

[ 0 0 6 2 ] 

ififcfflv^ftfcrau#U^5h*»IB7^;UAO>tiefc:ttil1t»*ad*ffl^TW*tt7-f , ;l/A 

T* & 3 P E T7^iilt)^b^ftt0^ffl^ft g&SO&T'i&'K fOftOIili 40 

[ 0 0 6 3 ] 

a ± © ^ y u ^ h^^v^-tf-->3 >stcj:t>»e»nft, Km 2 my u^iyy^m^mm 
mttm^rwi i mm&mtmmic lx , §i ^ m l §i a m ^ m © o . 2 m m *a m # fit * 

§n-ffi2«7lx + ^7";l'7 p U yhlB^«^S5gLft„ 
[ 0 0 6 4 ] 

IalS§3i-yf-y^©l*7Lftit®2«7U^^7 , ;l/yj>hia^1St±s +^tc^^L. it "6 

»c ^ m § 1 1 pj # l © an m * n * © ft > ^M#iio)prtT- 1 5 0 °c © ^® * % 

ffi2«7U*i'7*/V7 ,| J V HEttSKIIL. 1 6 8^fflttlJ»bft1t©iP3»^5l*«iJA<L 
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